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failure caused by pulmonary hypertension, but her respira- 
tory distress progressed. Because of her low weight (2850 
gin) and mild pressure gradient through the LVOT (30 mm 
Hg), we merelY closed the VSD through the right atrium 
after inducing cardiac arrest with a crystalloid cardioplegic 
solution when she was 2 months of age. On closure of the 
VSD, a Dacron patch was attached with interrupted 5-0 
polypropylene sutures. Stay sutures placed on the infundib- 
ular side of the VSD were inserted from the left side of the 
conal septum to the upper margin of the VSD. Moreover, we 
used as small a patch as possible for closure of the VSD to 
prevent protrusion of the patch into the LVOT and to pull 
the conal septum toward the right ventricular side. 
The baby's postoperative course was uneventful. No 
pressure gradient in the LVOT was found, and the 
protrusion of the infundibular septum into the LVOT was 
completely repaired, as revealed by the echocardiographic 
examination before her discharge. However, follow-up 
echocardi0graphy showed that the subaortic stenosis; 
which caused a pressure gradient of 30 mm Hg, had 
recurred 1 year after the operation. This gradient gradu- 
ally increased because of the development of subaortic 
stenosis associated with hypertrophy of the conal septum 
at the left ventricular side. Three years after the opera- 
tion, cardiac atheterization was performed and the pres- 
sure gradient was found to be 80 mm Hg. Consequently, I 
think that the hypertrophic subaortic muscle will need to 
be resected in the near future. 
With Bore and colleagues, 2 1 now believe that when the 
infundibular septum malaligns with the LVOT, resulting 
in subaortic stenosis, the septum should be resected, with 
care taken to avoid injuring the aortic valve at the initial 
operation. This should be done even if the cardiac anom- 
aly is complex and the pressure gradient is mild. 
Kouichi Hisatomi, MD 
Second Department of Surgery 
Faculty of Medicine 
Kagoshima University 
8-35-1 8akuragaoka 
Kagoshima City, Japan 
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Reply to the Editol:" 
I read Dr. Hisatomi's case report with interest. Dr. Hi- 
satomi's patient had a ventricular septal defect (VSD) and 
subaortic stenosis as a result of the realignment of the 
infundibular septum. Although er anatomy issimilar to that 
of the neonates we reported on with interrupted aortic arch 
and subaortic stenosis, she clearly belongs to a different 
subset of patients. Dr. Hisatomi describes the successful 
repair of the VSD with the attachment of the VSD sutures 
along the left side of the superior margin of the infundibular 
septum. By downsizing the patch and anchoring the superior 
margin of the patch to the left of the septum, Dr. Hisatomi 
successfully closed the VSD and relieved the left ventricular 
outflow tract obstruction that existed before the operation. 
In follow-up, he noted the recurrence of the subaortic 
gradient to a level of 80 mm Hg. He now concludes that he 
will need to reoperate to relieve the subaortic obstruction 
and theorizes that he should have performed this procedure 
at the first operation. 
I agree with Dr. Hisatomi's conclusion that another 
operation is needed to relieve the subaortic obstruction. 
However, I disagree with his deduction based on one case 
that his previous operation was unsuccessful. In review of 
the literature, the recurrence rate of subaortic obstruction 
after different forms of repair, including resection of the 
infundibular membrane, has varied from 17% to 67% 
(peak gradient > 25 mm Hg). 1-4 In our report, there was 
no early or midterm (14 months) recurrence in a group of 
neonates with subaortic areas with Z values greater than 4 
deviations below the normal values. I believe this case 
report is of interest, but it would not persuade me to 
change my technique. Further, VSD closure without re- 
section of the infundibulum, placing the sutures on the left 
superior margin of the VSD and downsizing the patch, has 
permitted excellent survival (100%) in our current series 
with good midterm relief of suba0rtic stenosis. A risk 
factor for the recurrence of aortic and subaortic obstruc- 
tion may be the size of the aortic valve anulus and whether 
or not it is bicuspid. We have noted recurrence of 
obstruction in three infants referred to our center who 
have had aortic annular dimensions less than 5 mm and a 
bicuspid valve at the initial operation. We are following 
this group of infants with interest. 
In conclusion, these infants represent a difficult subset 
of patients. We need to define a more consistent way of 
repairing the VSD with acceptable morbidity and mortal- 
ity that can be reproduced by many different centers. I 
believe the operation advocated in our article can be 
reproduced by many centers with good results. 
Vaughn A. Starnes, MD 
Children's Hospital of Los Angeles 
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Alpha-stat acid-base regulation during 
cardiopulmonary bypass 
To the Editor,: 
I read with interest the recent study by Patel and 
associates, 1 particularly their opening comments that 
the issue of differing acid-base regulation "has not been 
tested in a relatively large trial of patients having 
CABG [coronary artery bypass grafting[ alone." This is 
erroneous. Their lack of referral to a previous tudy by 
my colleagues and myself 2 is surprising considering that 
it was published in this same journal just 1 year 
previously. Their omission is all the more surprising 
because their results essentially confirm our observa- 
tions that 2 months after the operation the incidence of 
cognitive dysfunction is reduced in patients having 
CABG who undergo cardiopulmonary b pass for longer 
than 90 minutes using alpha-stat management. I  should 
be noted  that the population they operated on were 
significantly younger than those we reported, the upper 
limit of their 95% confidence interval for age being less 
than the mean age of our population. Fundamentally, 
however, given differences in patient age and type of 
cognitive testing performed, the results of these two 
studies are quite comparable. 
I am also puzzled by the authors statement hat 
"there was a significantly greater eduction in CMRO 2 
[cerebral metabolic rate for oxygen] in the pH-stat 
group during hypothermia." It is certainly not clear 
either from Fig. 3 or from the discussion on cerebral 
metabolism that, in fact, there was any significant 
difference in CMRO2 between the alpha-stat and the 
pH-stat groups. What was the statistical strength of this 
observation? In a previous study, we 3 did not find any 
significant dJifference in CMRO2 between groups de- 
spite cerebral blood flow (CBF) that was more than 
50% lower in the alpha-stat group. 
With respect to the absolute values of CBF and 
CMRO2 that Dr. Patel's group measured, they do 
appear to be significantly higher than those same values 
that we had reported during cardiopulmonary b pass) 
Although all of the factors mentioned by the authors, 
specifically, differences in perfusion technique and 
pressure management, can influence cerebral hemody- 
namics, it should also be borne in mind that anesthetics 
can have a significant influence on both CBF and 
CMRO2. Accordingly, the patients that we had previ- 
ously reported 3 received significantly higher doses of 
narcotic (fentanyl 0.1 mg/kg and a high dose of diaze- 
pam, 0.5 mg/kg), whereas their patients received 2 to 4 
mg midazolam and 0.01 to 0.02 mg/kg fentanyl. I believe 
that when these fundamental differences in anesthetic 
management are taken into account, their CBF physi- 
ology measurements and those that we previously re- 
ported will be increasingly compatible. 
Overall, the authors are to be congratulated for this 
study combining intraoperative cerebral physiology and 
postoperative cognitive performance. 
John M. Murkin, MD, FRCPC 
Professor of Anaesthesia 
Director, Cardiac Anaesthesia 
London Health Sciences Centre 
University Campus 
University of Western Ontario 
London, Ontario N6A 5A5, Canada 
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Reply to the Editor: 
My coauthors and I would like to thank Professor 
Murkin for his comments relating to our article. ~ He 
neatly combines complimentary comments with a slight 
admonition relating to our unfortunate rror in failing to 
cite his excellent study, 2 published in this Journal in 
August 1995, in which he addresses the issue of cognitive 
dysfunction and the effects of acid-base regulation during 
cardiopulmonary bypass (CPB) in patients undergoing 
coronary artery bypass grafting (CABG). In our defense, 
we can only apologize for this omission and state that our 
original manuscript was submitted to the Journal at the 
beginning of August 1995; invariably, our copy of the 
Journal does not arrive in the United Kingdom until 1 to 
2 months later. Additionally, Professor Murkin cites our 
work in his study (reference 18), attributing it to The 
Annals of Thoracic Surgery as "in press"; this, however, is 
erroneous because we had never submitted the study to 
this journal although it had been submitted some 18 
months previously to Anesthesiology! 
We agree that our results essentially confirm those de- 
scribed in Professor Murkin's article. We also observed a
significant reduction in cognitive dysfunction in the alpha- 
stat managed group of patients (20% vs 49% in the pH-stat 
group) at 6 weeks after the operation; these data compare 
well with the respective values (27% vs 44%) in the study by 
Murkin and colleagues at 2 months after the operation. 
However, differences in cognitive dysfunction between the 
acid-base management regimens in Murkin's study were not 
observed when all patients were taken into account; the 
above differences were observed only in those patients with 
CPB durations in excess of 90 minutes. In our study, all 
patients were included; the number of patients with CPB 
durations greater than 90 minutes in our study groups was 10 
